Dynamin 1-like-dependent mitochondrial fission initiates overactive mitophagy in the hepatotoxicity of cadmium.
How cadmium (Cd) induces mitochondrial loss in the context of its hepatotoxic effects remains enigmatic. The purpose of the study was to investigate whether mitophagy contributes to mitochondrial loss in cadmium-induced hepatotoxicity and to determine the potential mechanism. In normal human liver L02 cells, we observed that Cd treatment led to a significant increase in LC3-II formation, the number of GFP-LC3 puncta and lysosomal colocalization with mitochondria. These results were associated with mitochondrial loss and bioenergetic deficit. Additionally, the abrogation of excessive mitophagy by ATG5 siRNA treatment efficiently suppressed the mitochondrial loss and cytotoxicity of Cd. Before overactivating mitophagy, Cd induced excessive mitochondrial fragmentation as a result of increasing dynamin 1-like (DNM1L) expression and enhancing the DNM1L mitochondrial translocation. Moreover, reversing the excessive mitochondrial fragmentation via the administration of DNM1L siRNA significantly inhibited the observed overactivation of mitophagy in Cd-induced hepatotoxicity. Notably, the selective DNM1L inhibitor Mdivi-1 blocked abnormal mitophagy and subsequently ameliorated Cd-induced hepatotoxicity in vivo. Together, our data indicated that Cd induces mitochondrial loss via the overactivation of mitophagy following DNM1L-dependent mitochondrial fragmentation. The balanced activity of DNM1L and mitophagy signaling may be a potential therapeutic approach to treat Cd-induced hepatotoxicity.